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Functional foods enriched with an omega-3 nanoemulsion – potential to improve the 
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and Tourism Management, Manchester Metropolitan University (MMU), Hollings Campus, 
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Long chain omega-3 (n-3) polyunsaturated fatty acids (LC3PUFA) have been linked to 
healthy ageing by exerting anti-inflammatory effects and improving markers of 
cardiovascular function
(1).
 Research has shown that vegetarian diets are generally high in 
omega-6 (n-6) and provide only small amounts of LC3PUFA
(2)
.  The ratio of n-6 to n-3 is 
important for long-term health and the arachidonic acid/eicosapentaenoic acid (ARA/EPA) 
ratio may be used as an indicator of fatty acid balance and long-term health
(3)
.  
The aim of the present bioavailability study was to establish whether ingestion of a 
vegetarian nanoemulsion (versus a bulk oil control) led to improvements i.e. a reduction in 
the ARA/EPA ratio. 
        In a randomised crossover study nine volunteers (mean age 35.7 years SD 10.2; BMI 24 
SD 2.2) were recruited and asked to ingest a: 1) Yogurt drink containing algae oil (1612mg 
LC3PUFA) and water nanoemulsion, or 2) Formulated strawberry yogurt drink containing 
bulk algae oil providing the same amount of LC3PUFA (control). Blood fatty acid analysis 
was completed by fingertip blood sampling at 2, 4, 6, 24 and 48 hours using the validated 
‘The Omega Blood Count’ test kit(4). Percentage blood fatty acid changes were based on 
baseline adjusted values and the ARA/EPA ratio calculated using approaches by Bell et al,
(5)
.  
 
 
Key: Mean baseline 
adjusted values. Error 
bars represent the 
standard error (SE).  
Data was analysed 
using paired t-test and 
ANOVA, repeated 
mixed measures for 
the crossover 
treatment. Time and 
treatment as fixed 
effects, subjects as 
random effects.  
 
 
   
Using the paired t-test and mixed measures ANOVA statistical tests, there was a 
statistically significant decrease in ARA/EPA ratios for the nanoemulsion enriched yogurt 
drink (P<0.01) compared with the vegetarian bulk oil control.   
Larger and longer trials, specifically using vegetarian participants and additional markers 
of healthy ageing are now needed.  However, findings from this preliminary trial indicate that 
ingestion of vegetarian LC3PUFA, when consumed as a nanoemulsion versus bulk oil, may 
help to improve the ratio of n-3: n-6, which in turn, has been associated with long-term health 
and well-being. 
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